Rice (Oryza sativa L.) is one of the most important staple food crops consumed by half of the world's population. Rice is extensively cultivated on every continent in more than 100 countries (Juliano, 2003) . Due to its diverse growing locations and climatic factors, rice is exposed to many biotic and abiotic stresses, which affect the physiological status, thereby affecting its overall metabolism (da Cruz et al., 2013) . In particular, cold stress adversely affects the rice plants at their germination, vegetative growth, and reproductive stages, leading to severe yield reduction. Understanding the mechanisms of and improving the cold tolerance of rice is therefore of eminent importance for feeding the world's population. During a thousand years of rice domestication, two major genotypes have been bred and cultivated widely by the rice farmers: japonica, which exhibits superior cold tolerance and indica, with a higher yield.
In this issue of Cell, Ma et al. (2015) report the identification of a quantitative trait locus (QTL) named COLD1 that confers cold tolerance in japonica rice. COLD1 was identified in recombinant inbred lines generated from a cross between cold-tolerant Nipponbare (japonica) and cold-sensitive 93-11 (indica) cultivars. Ma et al. performed a fine mapping of COLD1 by analyzing three near isogenic lines containing the COLD1 NIP locus in the 93-11 background. This led to the identification of a single-nucleotide polymorphism, SNP2, originating from Chinese wild rice relative Oryza rufipogon. Quite excitingly, this one nucleotide change was responsible for conferring cold tolerance in japonica rice. The authors further corroborated this finding by genetic complementation and overexpression studies. This extensive study provides fundamental insights of how cold tolerance was subjected to artificial selection during rice breeding.
COLD1 appears to represent a nine transmembrane domain protein that is related to Arabidopsis GTG1 (Pandey et al., 2009; Jaffé et al., 2012) . In Arabidopsis, two genes (GTG1/GTG2) encode homologs of COLD1 that have been implemented in ABA responses and plant The two alleles of the membrane protein COLD1 from the cold-sensitive indica and the more cold-tolerant japonica cultivars of rice differ in one amino acid of the third membrane-spanning domain (japLys187 versus indMet187/Thr187). This difference coincides with elevated cytoplasmic Ca 2+ concentration in japonica compared to indica. Cold stress accelerates the GTPase activity of the G-protein a subunit 1 (RGA1) upon RGA1 interaction with COLD1
jap , but not with COLD1 ind , further increasing cytoplasmic Ca 2+ concentration in japonica. Details of the ion conductivity of COLD1 and the identity of the Ca 2+ channel(s) involved remain to be established. development (Pandey et al., 2009; Fujisawa et al., 1999; Jaffé et al., 2012 ). An important question arising from this study is how COLD1 (and its plant homologs) may contribute to cold tolerance. Here, the topology of COLD1 suggests that it may function as an ion-conducting protein. The authors observe the localization of COLD1 in the endoplasmic reticulum and the plasma membrane. Interestingly, a recent study characterized a similar mammalian protein as being resident in the Golgi and functioning as a cellular Golgi pH regulator in Chinese hamster (Cricetulus griseus). This protein was found to be involved in Golgi acidification and functioning as a voltage-dependent anion channel (Maeda et al., 2008 These findings raise interesting questions considering the cross kingdom conservation of COLD1. It will be most interesting to address whether this protein may function as a temperature-regulated ion channel by analyzing COLD1 currents in reconstituted lipid bilayers. In addition, how do different alleles of COLD1 influence cytoplasmic Ca 2+ concentrations? From this perspective, further elucidating the subcellular localization of COLD1 would be important for providing insights into its role in regulating cellular ion homeostasis. Another intriguing question is whether the elevated Ca 2+ concentration in COLD1 jap plants directly triggers enhanced cold tolerance. Would this mean that increasing resting Ca 2+ levels and cold-induced Ca 2+ release could be sufficient to cope with cold environment? Overall, this work may pave the way to tackle the food production insufficiency due to environmental changes and may contribute to food security by stabilizing the yield of a major crop that nurtures a large human population on this planet.
Haroush and Williams trained pairs of monkeys to play in a prisoner's dilemma game, a model of social interactions. Recording from the dorsal anterior cingulate cortex (dACC), they find neurons whose activity reflects the anticipation of the opponent's yet unknown choice, which may be important in guiding animals' performance in the game.
Imagine that you are playing the following game against a stranger. Each of you has to choose the option C or D without knowing which option your opponent will choose. Your outcome will depend both on your own decision and your opponents, as outlined on a table (or a ''payoff matrix''; Figure 1A ). If both of you choose C, you both get $4. If both choose D, both get $2. However, if one chooses C and the other D, the former gets the biggest reward ($6) while the latter gets the smallest ($1). Which option would you choose?
Here is one way to think. Assuming that your opponent chooses C, you get $4
